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Abstract 
This study investigated the usefulness of concept mapping as a formative assessment in teacher education programs in UAE and 
evaluated the student teachers’ satisfaction with the concept mapping. Two teacher educators and 166 student teachers 
participated in this study. The major data-gathering techniques were participant observation, survey and focus group interview.
Data were analyzed using descriptive statistics and using an inductive approach which is based on a constant comparative 
method. The results revealed that concept maps were informative for teacher educators and have the potential to improve student
teachers’ learning and contributed to their awareness of learning processes.  
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1. Introduction 
In teacher education course work, assessment is generally apparent in the form of summative evaluations. Use of 
grades, comparisons among students or class rankings is very common in college teaching; thus, students look for 
ways to obtain the best grades rather than to improve their learning. However, led by the efforts of Black and 
William (1998), the situation is changing in recognition of the importance of formative assessments. Since then, it 
has been recognized that assessment can support student learning if it is not used as an add-on to teaching, rather 
used as an integral part of teaching (Shavelson, 2006). Black, Harrison, Lee, Marshall and William (2004) presented 
rather convincing evidence that assessment can set the ground for improvement in student learning. When it is 
carried out during the instructional process for the purpose of improving learning to meet students’ needs it is 
defined as formative assessment (Black & William, 1998). One potentially effective formative assessment tool is 
concept mapping.  
For the purposes of this study, concept mapping is defined as a formative assessment technique which involves 
the use of graphical tools for organizing and representing knowledge (Novak & Canas, 2008) to improve student 
learning. It usually involves the use of concepts, usually enclosed in various types of circles or boxes, and 
* Mehmet Buldu. Tel.: +971-50-760-1176 
E-mail address: m.buldu@uaeu.ac.ae 
© 2010 Elsevier Ltd. Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
2100  Mehmet Buldu and Nihal Buldu / Procedia Social and Behavioral Sciences 2 (2010) 2099–2104 
relationships between concepts indicated by a connecting line linking two concepts.  The idea of concept maps was 
developed by Novak in 1972 as a means of representing the knowledge of students (Novak & Canas, 2008). It was 
based on David Ausubel’s learning psychology (Ausubel, 1963). The basic idea in Ausubel’s cognitive psychology 
is that learning takes place by the assimilation of new concepts and propositions into existing concept and 
propositional frameworks held by the learner (Novak & Canas, 2008).  Following the work of Novak, concept 
mapping has subsequently been used, for over 30 years, in classroom practice as a tool to increase meaningful 
learning and to reveal and assess the structure and complexity of knowledge held by students (Novak & Gowin, 
1984). The popularity behind using concept mapping as an instructional strategy is that it requires students to 
critically think about their organization of knowledge, the relationships between concepts, and the assimilation of 
new knowledge into their existing cognitive structure (Jacobs-Lawson & Hershey, 2002).  This instructional 
technique discourages fragmented, rote learning, replacing it with meaningful, relevant learning.  Rather than 
requiring students to reiterate information, the teachers interact with students by questioning and probing, 
encouraging autonomy, seeking idea elaboration, posing contradictions to students’ hypotheses, and providing 
ample time for students to help them to discover the underlying relationships among concepts.  
Concept maps have been used in many disciplines and are more frequently used as instructional tools to 
encourage students’ learning (Budd, 2004; Chiou, 2008; Freeman & Jessup, 2004) than as assessment tools. There 
has been several research studies (Jacobs-Lawson & Hershey, 2002; McClure, Sonak, & Suen, 1999; Shavelson & 
Ruiz-Primo, 1998; Walker & King, 2003; Williams, 2004) conducted on the use of concept mapping as a technique 
for classroom assessment. However, in these studies, concept mapping was used for summative purposes. 
Theoretically, the power of concept mapping lies in its ability to prompt students to demonstrate their knowledge, 
understanding and skills so that what they constructed as concept maps then observed and interpreted by the 
teachers, and judgments are made about how their learning can be improved. To researchers’ knowledge this power 
has not been field tested through research studies. This study therefore attempted to fill this gap in the research 
literature. It addressed three critical questions, relating to the theory and practice of concept mapping as a formative 
assessment in teacher education course work, namely: (1) To what degree is concept mapping useful to teacher 
educators and student teachers as a formative assessment? (2) To what degree does concept mapping as a formative 
assessment method contribute to student teachers’ learning? And, (3) To what degree do the student teachers are 
satisfied with the use of concept mapping as a formative assessment? 
2. Method 
Because of feasibility and practicality issues purposive convenience sampling technique (Patton, 1990) is used in 
this study. The current study took place in two higher education institutions in United Arab Emirates (UAE). Sample 
of this study consisted of two teacher educators as participant observers and 166 student teachers, who participated 
in six different teacher education courses in two higher education institutions in UAE.
To examine the usefulness of concept mapping as a formative assessment in teacher education course work and 
to evaluate the satisfaction of student teachers with the concept mapping tasks mixed research methodology and 
procedures were used. The major data-gathering techniques in this study were participant observation, a 
questionnaire on the perceived usefulness of concept mapping and student teacher satisfaction and collective 
discussions through focus group interviews. The researchers involved in the study as participant observers, taking 
notes and giving feedback to student teachers. During the concept mapping tasks the researchers focused on the 
development of student thinking processes and dispositions giving greater portion of learning responsibility to the 
students. Rather than having a great control on student learning they put an emphasis on student dialogue, 
negotiation, and knowledge building as well as increased student autonomy and responsibility for learning.
Student teachers were also asked to respond to a questionnaire, Concept Mapping Questionnaire (CMQ), which 
measures the perceived usefulness of the concept mapping tasks as a formative assessment tool and their satisfaction 
with the use of concept mapping as a formative assessment method. CMQ is consisted of three sections—profile, 
usefulness scale and satisfaction section. Usefulness scale contained twelve items regarding student teachers’ views 
on the usefulness of concept mapping tasks. Each item in this section was followed by a four point Likert type scale 
with points defined as (1) not at all, (2) very little, (3) somewhat, and (4) to a great extend. The type of reliability 
estimate computed for the usefulness section of CMQ was internal consistency estimates using Cronbach alpha 
coefficients. The twelve-item scale alpha (Į = .92), indicated a high degree of coherence. 
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Moreover, collective discussions via focus group interviews took place with student teachers to gather 
information on their perceptions of the value of the concept mapping as a formative assessment. Teacher educators 
used anecdotal records to record the focus groups. During the interviews, student teachers were asked about were 
asked to express their ideas on the contribution of concept mapping to their learning; were asked to reveal how they 
felt about their concept maps being publicized in the class; and, were asked to report their opinion regarding their 
preference of concept mapping is being used in their other classes. 
In order to increase the credibility and validity of the results, the data for this study was collected through various 
methods, namely participant observation, questionnaire and collective discussions through focus group interviews. It 
is important to note here that teacher educators occasionally met to discuss the concept mapping processes, their 
students learning, data emerging from the study and the possible meaning of the data collected. Moreover, the 
researchers asked the participant student teachers to check the transcriptions of the focus group interviews and 
tentative results derived from the interviews and then respond the researcher if the transcriptions portray their ideas 
and results were plausible. The researchers also asked several of their work colleagues, who have expertise on the 
research topic investigated, to comment on the study design, research questions, research process and study results 
as they emerge. 
Quantitative data for this research was analyzed using descriptive statistics and analysis of the qualitative data 
was founded on an inductive approach which is based on a constant comparative method of data analysis. The 
analysis of the study data were founded on an inductive approach which is based on a constant comparative method 
of data analysis (Strauss & Corbin, 1990), which required the researchers to take one piece of data and compare it all 
other pieces of data that are either similar or different (Patton, 1990). For both the analysis of the student teacher 
focus group interviews and analysis of open-ended questions in surveys, the study data was color coded, and 
initially collapsed under similar descriptive terms. This led the construction of dominant patterns of similar ideas, 
phrases and terms that were later verified to ensure trustworthiness by asking confirmation questions in follow-up 
interviews. 
3. Findings 
Used as a formative assessment technique, this study exemplified several attributes of concept mapping. The data 
collected through participant observations revealed that concept mapping was an effective assessment strategy that 
is informative for instructors, by making learning visible it improves students’ learning, builds on learners’ prior 
knowledge, stimulates reflective thinking in learners, promotes active engagement, increases in motivation to learn, 
helps learners to develop a shared understanding (it does not mean agreement, but rather an understanding of each 
other’s position) and it is flexible to use. Analysis of participant observation data revealed that concept mapping as a 
formative assessment technique had some disadvantages as well. Several student teachers reported that map 
construction was effort-demanding and requiring call for prior-knowledge. Thus, these student teachers had 
difficulty in developing concept maps. 
Furthermore, data collected through CMQ indicated that student teachers found concept mapping tasks useful. As 
it is noted earlier the usefulness section of the CMQ was designed to elicit student teachers’ views on the usefulness 
of the concept mapping tasks as a formative assessment. This section had twelve statements. The percentages of the 
responses to each statement given by student teachers in the usefulness scale of the CMQ are presented in Table 1.  
Analysis of results presented in Table 1 indicated that the highest levels positive attitude among participants (those 
who rated items as “to a great extend”) on perceived usefulness items were on the items 4, 10, 12 and 1. In order to 
better characterize of the whole sample, participants’ total perceived usefulness scores were also analyzed. Analysis 
of total usefulness scores indicated that scores (N = 166) ranged from 19 to 47, with a mean of 40.01 and standard  
Table 1. Student teachers’ Perceived Usefulness of Concept Mapping as a Formative Assessment
Perceptions  NA  VL  SW  TGE 
1.  Concept mapping helped me to understand the key concepts of the 
subject I studied in the class. 2.4  9.0  33.7  54.8 
2.  Concept mapping helped me to improve my learning of the course 
content. 2.4  7.8  48.8  41.0 
3.  Concept mapping increased my motivation in learning the course  3.6  7.8  47.6  41.0 
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content. 
4.  Concept mapping increased my involvement in the class.  .6  2.4  30.7  66.3 
5.  Concept mapping helped me to communicate my learning to 
others in the class. 0  4.8  54.8  40.4 
6.  Concept mapping stimulated me to think independently.  0  5.4  55.4  39.2 
7.  Concept mapping helped me to learn cooperatively with my class 
colleagues. .6  10.8  84.9  3.6 
8.  Making connections among concepts in concept mappings tasks 
challenged my thinking. 0  1.2  59.6  39.2 
9.  Concept mapping helped me to clarify the interrelationships 
among course content. 1.2  6.6  48.2  44.0 
10. Concept mapping helped me to see the missing components in 
my learning of the course content. 0  5.4  36.1  58.4 
11. Visualizing my learning through concept mapping tasks reduced 
the ambiguity of the concepts expressed verbally by the instructor. 1.2  7.8  69.3  21.7 
12. Concept mapping helped me to gain a better understanding of my 
learning processes in the class. 2.4  6.6  33.7  57.2 
Note: 1 = Not at all, 2 = Very little, 3 = Somewhat, 4 = To a great extend 
deviation of 5.6. This means that, on average, calculating the mean of the total usefulness scores’ mean (40.01/12 = 
3.33), student teachers considered concept mapping somewhat useful.  
Moreover, CMQ contained an individual question regarding the student teachers’ satisfaction with the use of 
concept mapping as a formative assessment method in their coursework. Participant student teachers rated their 
satisfaction on a 9 point rating scale, “1” indicating very much dissatisfaction and “9” indicating very much 
satisfaction.  The results revealed that mean satisfaction score of the student teachers with the use of concept 
mapping was 7.63 (SD = 1.37). This means that they were fairly satisfied with the use of concept mapping in their 
learning.  
To enrich the data obtained through usefulness and satisfaction scales, the researchers asked four more, open-
ended, questions to the student teachers through CMQ. Similar to findings obtained through participant 
observations, analysis of the open-ended questions revealed that majority of student teachers expressed positive 
opinions on the use concept mapping as a formative assessment technique in enhancing learning effectiveness; they 
enjoyed sharing their concept maps with their class colleagues in small groups and felt quite conformable to 
publicize their concept maps in front of the whole class; and, they prefer the instructors in their other classes use 
concept mapping as a formative assessment technique if these instructors use this technique in the same way it was 
used in this study.  
To further supplement the data for this study, a number of focus group interviews were conducted with student 
teachers during the semester as well as one at the end of the semester. Several response groups emerged from the 
analysis of the focus group interviews. Visualizing learning was helpful for student teachers to improve their 
learning. Concept mapping reduced the ambiguity of the concepts expressed verbally. Developing concept maps is 
more effective when they are done in groups rather than individually. Making connections among concepts 
challenged student teachers’ thinking. And, feedback, from peers and the instructor, was an important function of 
concept mapping as a formative assessment technique.  Moreover, several student teachers expressed that concept 
mapping was limited to the inclusion of facts or factual understanding. Some felt frustrated with concept mapping 
tasks. And, some other student teachers said they needed more time to develop concept maps.
4. Discussion 
The results showed that concept mapping helped student teachers to improve their learning. The views of student 
teachers support the merit of concept mapping as an instructional strategy. This finding is in agreement with earlier 
findings in other research studies (Budd, 2004; Chiou, 2008; Freeman & Jessup, 2004; Shavelson, Ruiz-Primo, & 
Wiley, 2005). The overwhelming majority of student teachers pointed out that use of concept mapping in their 
coursework helped them reduce the learning barriers and scaffolded their learning of the course content. One other 
positive result emerged from the results of this study was the fact that concept mapping helped student teachers to 
build on their existing knowledge of the course content. As student teachers build their concept maps, the 
researchers supported them through collective discussions and continuous feedback. That allowed the concept maps 
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to be externalized and encouraged student teachers to make connections between existing and new knowledge, 
promoting learning at a deeper level.  
Furthermore, the results indicated that concept mapping tasks as informative for the instructors. As it was used as a 
formative assessment technique maps drawn demonstrated the extent to which student understanding increased, and 
hence reassured the instructor that the objectives of the course had been achieved. Where instructors observe that 
more work was needed to achieve the course objectives, the instruction was modified and re-taught. Concept 
mapping as a formative assessment was part of the instructional process. It was incorporated into classroom practice, 
thus provided information for instructors to adjust their teaching. In this sense, concept mapping as a formative 
assessment informs instructors about student understanding at a point when timely adjustments can be made. 
Another crucial contribution of concept mapping was the fact that concept mapping effectively stimulated 
reflective thinking in student teachers. When student teachers compared their maps at different points in the 
semester (i.e., comparison of earlier constructed maps with the current maps), they observed that their maps had 
greater number of concepts and connections and were more differentiated, more coherently constructed. Capturing 
these differences allowed student teachers to reflect upon their own learning and to critique their own intellectual 
growth. This suggests that such use of concept mapping as a formative assessment provides substantial benefits to 
student teachers in terms of development of reflective thinking. In addition, the results also revealed concept 
mapping encourage communication of ideas. Reflective discussions of the concept maps provided opportunities for 
student teachers to discuss and debate what they know and understand. These discussions helped the instructors to 
elicit student teachers’ conceptions. Questions and prompts used in these discussions helped instructors reveal 
student teachers’ conceptions and thinking.
Another key strength of concept mapping was its flexibility. The researchers’ observations indicated that it can be 
used to help an individual student or a group of student to improve learning. It can be used an in-class activity or 
given to students as a take-home assignment. It can be done at any stage of a course; thus, maps can be narrow or 
broad in scope, depending on the time of the semester or topic of the course. When needed students can construct 
the maps in a very short period of time (an average of 15-20 minutes), with little instruction and they can receive 
feedback, either from the instructor or from peers, on the spot very quickly.  
Another distinction that underpins concept mapping as a formative assessment was student involvement. The 
survey results indicated that concept mapping increased student teachers’ involvement in their coursework. Student 
teachers in this study involved in the instructional process as both assessors of their own learning and as resources to 
other students. In fact, this research also showed that the involvement in and ownership of their work increased 
student teachers' motivation to learn. This did not mean the absence of teacher involvement. To the contrary, 
instructors in this study were acted as guides on the sides, providing them with descriptive feedback as student 
teachers developed concept maps. 
Moreover, analysis of open-ended questions revealed that student teachers learned better with concept mapping 
when they worked in small groups. They considered the feedback from the peers as an important function of the 
concept mapping tasks. Formative assessment emphasizes the provision of opportunities for students to review their 
work and reflect upon their strengths and weaknesses and cooperative learning strategies such as working in small 
groups provide the structure for self- and peer evaluation to take place. Working in small groups, providing 
feedback to each other, then publicizing their concept maps in the class and finally sharing their maps in the class, 
student teachers in this study had the opportunity to reflect upon their own learning and were able to see the missing 
components in their learning of the course content. 
Despite all these potentials that concept mapping has, it appears from the results of this study that concept mapping 
as a formative assessment technique was not without challenges. Although, student teachers were excited about 
using concept mapping, because it was a different approach to the commonly used traditional assessments such as 
quizzes, exams, task papers, the participant observation data indicated that some student teachers had difficulty in 
developing concept maps. Because this task lends itself to the active learning approach and it requires learners to 
demonstrate higher level skills of synthesis, some student teachers were not successful in constructing logical 
concept maps. This seemed to be major disadvantage of using concept mapping as a formative assessment 
technique.  
A limitation for the current study was the sample chosen. This study utilized purposive convenient sampling. The 
teacher education programs were chosen from two public universities in UAE and from a specific geographic 
location in UAE. The relative power of the analyses of this study would be increased if the study were conducted in 
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variety of teacher education programs and from different regions of UAE resulting in a larger sample size, which is 
necessary to enhance the generalizability of the study findings. In addition, majority of student teachers who 
participated in the study were either Emirati or they come from Arabic speaking neighbouring countries. To further 
our understanding of the usefulness of concept mapping as a formative assessment, further research should be 
extended to a broader range of student teachers.
5. Conclusion 
This study was crucial in a sense that it confirmed the fact concept mapping, used as a formative assessment 
technique, aids students to improve their learning. Given the existence of common standardized assessment practices 
in teacher education programs the results of this study show us that concept mapping can be considered as valuable 
alternative to traditional assessment techniques used in teacher education programs. More importantly, it increases 
the dialogue among students and between students and instructors, which is indeed fundamental to appropriate 
assessment of student learning in teacher education programs. Concept mapping has a role to play at teacher 
education teaching and learning but it is important that teacher educators learn to use it in ways that acknowledge its 
potential as a formative assessment technique, not as just another summative assessment task.  
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